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This  paper  analyzes  the  elYect  of possible  income  redistributions  on  demand 
sugar)  in  India,  and  thereafter  on  derived  demand  for  labor.  At  this  level 
analysis, it is shown that  the employment-generation  effect is substantial. 
for  gur  (unrefined 
of  microeconomic 
1.  Introduction 
The  IL0  Mission  Report  on  Colombia  epoused  the  idea  that  since  the 
poor  tend  to  consume  relatively  more  labour-intensive  commodi,.es  than  the 
rich,  3 redistribution  in  their  favour  will  tend  to  increase  employment.’  This 
proposal  led subcequently  to  a  host  of  attempts  to  demonstrate  its empirical 
validity  at  the  economy-wide  level  in  a  number  of less-developed  countries.2 
The  results  hov ever  gave  only  qualified  support  to  the  hypothesis.  As 
Morawetz,  put  :t,  ‘The  almost  unanimous  conclusion  is  that  even  quite 
significant  redistributions  of income  seem  likely  to  hake  only  marginal. effects 
on  growth  and  employment,  usually  increasing  the  latter  by less than  5 “4’.3 
This  paper  i:;  concerned  to  examine  one  possible  reason  for  these 
disappointing  results,  namely,  the  aggregation  of products  into  broad,  usually 
two-digit  4:atego:ies.  Aggregation  in  this  sense  involves  an  estimation  bias  if 
there  are  shifts  Gthin  these  categories  to  goods  produced  by  different  factor 
combinations.  In  this  study  we attempt  to  examine  the  nature  and  extent  of 
aggregation  bias  within  a  particular  industry  -  that  of  sugar  processing  in 
India. 
*Fkrst published  :ty the  International  Labour  Ofice  in  the  World  Employment  Programme 
Research Working I”qxr  Series, November  1977. 
‘IL0  (197C). 
‘These  are  3urveyrd  m Cline (1975). 
3Morawetz  (1974, G. 506). 176  .Iefiey  James,  Employment  effects  of on  inwme  redistribution 
2.  Products and technologies in the industry 
Sugar  processing  in  India  is a  good  example  of  an  industry  in  which  two 
similar  but  distinct  pn,ducts  serve  the  different  ends  of  the  market.  A 
traditional  product,  gur,  which  is basically*sugarcane  in  concentrated  form  is 
still  the  dominant  sweetener  for  the  vast  majority  of those  with  low  incomes, 
particularly  in  rural  areas.  Some  60 percent  of  the  annual  sugarcane  crop  is 
used for  gur  manufacsure  and  28 percent  of the  remainder  goes  to  the  refmed 
sugar  industry.  Annual  per  capita  consumption  of gur  is roughly  I?  kilos  as 
opposed  to  S kilos  in  the  case  of  sugar. 4  Gur  represents  on  ave -age  1.5 
percent  of  total  consumption  expenditure  in  rural  areas  and  0.6  percent  in 
urban.  The  consumption  patterns  in  the  industry  can  be  represented  as  in 
tble  1 which  shows  the  data  presented  by  monthly  per  capita  expenditure 
classes  for  rurd  and  urban  areas  in  terms  of  index  numbers  where  average 
expenditure  for  all  classes  on  gur  and  sugar  is  set  equal  to  NO  and  the 
expenditure  in each class  expressed  as a percentage  thereof.’ 
The  manufacture  of gur  can  be  divided  into  the  three  stages  of extraction, 
clarification  and  evaporation  of  the  cane  juice.6  The  earliest  method  of 
crushing  consisted  in  grinding  the  cane_ with  a  pestle  and  mortar  with  the 
pestle  moved  by  bullocks.  This  method  I  followed  by  crushing  the  cane 
between  two  w-sodm  or  iron  rollers  fitted  close  to  one  another  vertically  or 
horizontally.  Such crushers  driven  by bullocks  are  still  typically  employed  by 
small-scale  producers.  Power-crushers  of  varying  designs  and  sizes  are  used 
by  the  small  number  of  large-scale  manufacturers.’  Following  the  process  of 
extraction  the  juice  is  clarified  and  ,then  concentrated  by  boiling  and 
evaporation.  The  resultant  semi-liquid  mass,  when  cooled,  solidifies  into  gur. 
The  production  of  white  sugar  differs  in  that  it  involves  the  cemrifugal 
separation  of  sugar  crystals  from  molasses.*  Crystal  sugar  is  produced  by 
both  vacuum  pan  and  open  pan  sulf3tation  techniques,  the  latter  being 
associated  with  smaller-scale  units  than  the  sugar  mills  proper.  The  pro- 
portion  of  total  output  accounted  for  bly open-pan  producers  is  very  small 
(roughly  5 percent).g 
Data  on  labour  and  capital  per  unit  of  output  for  the  two  produces  are 
taken  from  Prasad  as  shown  in  table  2. Gur  thus  uses more  labour  but  less 
4fr..:ian Sugar  Yearbook (1969-1970, p. 119). 
‘A  nethod  of presentation  developed  by  Mahalanobis  (19%).  In  all cases  here  and  in what 
follows estimates  used are  those  of the  combined  sample  in the  Indian  National  Sample  Survey 
(1961- 1962) 
‘Grr  manufacture  is described  in <Government of India  (1965) and Roy  (1951). 
‘Of  the  total  number  of  sugar  cane  crushers  in  use  96  percent  are  worked  by  bult?cks. 
CaHcu;ated frgom  Government  of Inbdia  (1959-1960). 
&The techniques of production  of white sugar are described  in detail in Baron  (1975). 
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Tabie  2” 
Output  per person in 100 days 
Total  productive  capital  IX;; 5% 
Total  productive  capital  per person 
GIN  Sllgar 
2.1 tons  8 ions 
236.79b  982.00b 
S03.2Sb  7,8S9.00b 
BSource: Prasad  (1963, pp. 99-100). 
bRUpeeS. 
Table  3” 
Rural  Urban 
-  - 
Gurb  0.48  0.55 
Sugarb  1.13  1.06 
‘Source:  Calculated  from 
Indian  National  Sample 
Survey  1961-1962. 
bNote:  Rupees  per  seer.  A 
Seer is approximately  equal  to 
one kilogram. 
capifal  in  relation  to  output  than  sugar.  The  latter  is  roughly  double  the 
price  of  the  former  as  table  3  s#hows for  rural  and  urban  areas.  When  the 
ligures  for  labour  productivity  in  table  2  in  terms  of  tons  are  adjusted  to 
reflect  relative  prices,  the  higher  sugar  price  raises  labour  productivity  in 
sugar  as opposed  to  gur  manufacture.  Since  the  ratio  of value-added  to  gross 
output  is  also  higher  for  :sugar  (25.2  percent)  than  gur  manufacture  (13.4 
percent), lo labour  productivity  measured  in  terms  of iabour  per  unit  of value 
add.ed  would  further  increas:  uhe  differential  productivities.  With  capital 
pro,ductivity  the  adjustments  of course  work  in  the  opposite  dire&on  though 
capital  per  unit  value  added  in  gur  production  (17.7) remains  below  that  for 
sug#ar  (19.R.i  1 
3.  The simulation  mcethodollogy 
In  the  subsequent  sections  an  attempt  is made  to  estimate  the  employment 
effelcts of  alternative  simulated  inco,ne  redistributioc!Jn using  both  aggregative 
‘(‘Ratios of value-added  to ,gro;s #Jutput were calculated  kom  data  given in Prasad  (1963). 
’ ’ Assuming d price differenaial of 2 : 1 between su.gar and  gur. JeJiiey  James,  employment  e#ects  of an income  redistribution  179 
and  disaggregative  approaches.  Before  beginning  the  es&nation  procedure, 
however,  it  is  useful  to  set. out  the  broad  simulation  n  :%hodology  which 
underlies  this  study.  This  can  be  expressed  as  follows;‘”  given  a  number  of 
iota1 per  capita  expenditure  classes  n, average  per  capita  e::penditure  in  each 
class  x(i=  1  ,. . .,n).,  and  the  percentage  of  population  in  each  class  Ri(i 
= 1  ,...,n)  and  xRi=  100) tots1 expenditure  can  be expressed  asl3 
aver:lge  per capita  expenditure  as 
where  N = 100. In  the  case  of equal  numbers  in each  group, 
otherwise  as here, 
The  share  of each  group  in total  expenditure 
K  EJ!Vj  .=--  I  Y’ 
i==  ,...,  n.  1 
(2) 
(3) 
The  simulation  takes  the  form  of  changing  the  elements  of  the  vector 
comprising  the  shares  Ki  with  Y and  wi given.14 As can  be  seen  frov  (4) the 
“A  similar  formulation  for  equal  numbers  in  each  class  is to  be  found  in  Paukcrt,  Skolka  and 
Maton  (1976). 
‘%stead  of as  here  regarding  the  total  populatron  as  100, actual  numbers  can  be  used  so  that 
actual  total  expenditure  is z=  1 2 N,K,  where  K  is a scalar. 
14An  alternative  is  to  regard  fTi  as  variable  so  that  an  increase  in  income  for  a  group  is 
reflected  in  fewer  numbers  in  the  group.  Meade  charac:::rises  this  as  ‘contractiot:  of the  poor’  as 
opposed  to  ‘enri:hment’.  [See  Meade  (1976).]  Where,  however,  the  distributioc  of  individuals/ 
households  about  the  mean  income  is unknown  for  each  group  this  procedure  is  difficult. 180  J’effrrey  James, Employment e$ects of an income  redistribution 
result  is  a  tlew  P  for  ea.ch  class,  i.e.,  a  new  level  of  average  per  capita 
expenditure  in  each  class.  An  estimated  consumption  function  for  each 
commodity  concerned  is applied  to these new average per capita  expenditure 
levels for each  class. The  summation  across  the  classes  yields  a new  estimated 
total  consumption  expenditure  on  the  commodity  which  may  be  compared 
with  the  pre-redistribution  ttotai to  arrive  at  the  percentage  change. 
4,  Estimates of conswmphe  fawtions 
In  choosing  the  best-fitting  function  applied  to  the  thirteen  expert diture 
classes  iin tabie  1 one  probiem  is that  Ihere  are  unequal  numbers  of  persons 
in  the  different:  classes.  This  presents  a  problem  in  estimation  inasmuch  as 
the  sum  of the  residuals  weighted  by  these  numbers  is not  zero  (though  the 
unweighted  .reGduals do  sum  to  zero). 
In  order  to  get  the  sum  of  the  weighted  residuals  to  sum  to  zero  some 
form  of  weighting  is  required.  This  was  achieved  by  weighting  each  of  the 
initial  thirteen  observations  by  the  numbers  in  each  class,  i.e.,  effectively 
raisin:g the  total  number  of  observations  in  the  proportions  IVi(i= 1,. . . ,  n). 
The  functions  estimated  on  the  basis  of the  weighted  regression  analysis  are 
shown  belor;v, 
Gur  (rural)  I!=  -  0.0001~’ +0.023x  -  0.095, 
( -  17.62)  (36.02)  ( -  9.05) 
R2 = 0.976, 
Sugar  (rural)  Y= 0.000056x2 + 0.016~ -  0.12,  R2 = 0.994, 
(11.56)  (30.15)( -  13.83) 
9.18 
Gur  (urban)15  (1) log  Y= -1.32-- 
x’ 
w2 = 0.79, 
(-31.17)(  -  12.6) 
(2)  Y=  -  0.000042x2 + 0.0059~ + 0.063,  R2 =0.682, 
(-3.08)  (9.24)  (4.91) 
Sugar  (urb;!tn)  Y= -0.00018X2  +0*037x -0.18, 
( -  34.06)  (X46)(  -  14.14) 
R” =0.995 
(f values  in parentheses). 
“In  view of the  relatively  inferior  fit in the case of urban  gur  two  alternative  functions  have 
been  presented  (and  used  in  the  simulations).  Strictly  speaking  the  adjusted  coeilkients  of 
deurminaticn  (R’) of these two  functions  cannot  be cornpared  since the  dependent  variables  (Y 
and  log  3  are  different. CFMberpr  suggests an  adjustment  procedure  to  put  the  functions  on 
thr.: same  footing  so  that  R”  GUI be  used  as  the  choice  criterion  in choosing  the  best  fitting 
fnllctior,. See Coldberger  (1964, p. 217). Jt@y  James,  Employment  effects  of  an  income  redistribution  181 
Since the  functions  are  strictly  concave  (the  coefficient  of x2 is negative)  an 
income  redistribution  towards  the  average  will  in  each  ca:e  increase  total 
consumption  except  for  sugar  in  rural  areas  where  there  wibrl  be a decrease.16 
In  the  case of the  alternative  log-reciprocal  function  for  u&in  gur  nothing  a 
priori  can  be said. 
5.  The consumption and employment  ffects of an iucome redistribution 
A  series  of  income  redistributions  have  been  simulated  by  changing  the 
shares  of  total  expenditure  accruing  to  the  thirteen  expenditure  classes.17 
Tables  4  and  5  show  the  new  configurations  of  income  between  classes 
separately  for  rural  and  urban  areas  (with  total  income  given  and  constant). 
For  each  simulation  the  associated  Lorenz  ratio  is shown  at  the  foot  of each 
table,  together  with  the  percentage  of total  income  t; ansferred. 
Simulations  (l),  (2) and  (3) are  designed  to  eliminate  all  those  below  the 
absolute  povert:  line  of  15 rupees  per  monthI  (i.e., the  bottom  four  classes 
are  eliminated),  a-id  Simulation  (7) represents  complete  equality  in  the  sense 
of a Lorenz  ratio  s:qual to  zero. 
The  tables  sho\Y that  the  elimination  of  absolute  poverty  in  this  period 
would  have  required  a transfer  of income  representing  10 percent  of the  total 
income  in  urban  areas  and  6.2 percent  in  rural.lg  The  implied  reduction  in 
the  Lorenz  ratio  is  32 percent  (rural)  and  39 percent  (urban).  There  is little 
,reason  to  suppose  that  these  figures  would  be  much  altered  at  the  :#resent 
time  if the  poverty  line  were adjusted  upwards  by an  index  of prices  relevant 
to  the  absolute  poor.20 
‘%trict  Concavity of a consumption  function  means that  line  dr  itterpolation  between any two 
points  always gives lower  values  for  consumption  than  the  functio,? itself. An analogues  use  is 
made  of strict concavity  by Sen rn the’context  of utilitarian  welfare economics.  See Sen (1973). 
“The  simulations  are  based  on  the assumption  that  the  incom:  redistributions  do  not  alter 
the price relative between sugar and gur which is given in estimati.lg the functional  forms. 
“This  is defined  at  1960-1961 all-lndia  prices  as  15 and  2@  ‘qees  per  month  for  rural  and 
urban  areas  respectively. See Bardhan  (1974). Dandekar  and  %“.  rh use a slightly higher figure of 
22.5 rupees  for  urban  areas.  See Dandekar  and  Rath  (1971). The  figure of 21 rupees  usad here 
may be regarded as an average  of these estimates. 
“Dandekar  and  Rath  regard  this  figure  in  absolute  terms  as  a  conceptual  measure  of 
unemployment  and  under-employment  inasmuch  as  it  represents  the  amount  of  additional 
employment  needed  to  remove  absolute  poverty.  For  1968-1969 the  figure  for  rural  areas  is 
822.4 rupees crores. See Dandekar  and Rath  (1974). 
2oOver  the  period  1958-1968  it  has  been  suggested  that  ‘disparities in  consumptson  in  real 
terms  increased’. See Chatterjee  and  Bhattacharya  (1974). Bardhan  finds  that  ‘between  1900- 
1961 and  1967-1968 there  has been a very significant rise in the percentage  of people below the 
minimum level’. See Bardhan  (1974, p. 276) 182  Jeffrey  James,  EmpEoyment  effects  of  an  income  redkstribution 





Original  share  Simulation 
in  total 
expenditure 
as  percentage  ;l)  (21 
__  -_- 
--- 
(3)  (4)  ‘(5)  (6)  17) 
(k-8  1.3 
8-11  5.0 
11-13  5.3 
13-15  6.9 
15-18  11.G 
18-21  11.3 
21-24  9.5 
2.C28  9.8 
28-34  10.3 
34-43  10.1 
4355  7.2 
55-75  5.0 
75+  1.2 
iorenz  ratio 
Percentage  of 




3.0  3.0  3.0  7.0  2.0  3.0 
7.8  7.8  7.8  6.0  5.5  5.0 
6.6  6.6  6.6  6.0  5.5  5.3 
7.4  7.4  7.4  7.0  7.0  6.9 
11.0  10.2  11.Q  12.0  11.0  11.0 
11.3  10.4  11.3  12.0  11.3  11.3 
9.5  8.8  9.5  11.0  9.5  9.5 
9.0  9.0  9.8  10.0 
9.5  9.5  9.1  10.0  1;:; 
9.8 
10.3 
9.1  9.3  8.9  8.0  10.1  10.1 
6.2  6.6  5.9  6.0  7.0  7.2 
3.7  4.6  3.7  4.0  4.5  5.0 
5.9  6.8  6.0  6.0  6.5  5.6 
-  --  -  --  - 
100  loo  100  100  100 
0.21  0.23  0.21  0.25  0.39 
100 
0.28 
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Table  5 
krban  --- 
Original  share  Simulation 
in  total  --- 
Expenditure  expenditure 
i:1ass  as  percentage  (1)  (2)  (31  (4)  (5)  (61  (7) 
-  O-8  0.4  1.7  1.7  1.‘7  1.2  2.0  2.0  2.3 
8-11  1.6  3.6  3.6  3.6  2.5  2.0  1.6  4.9 
:I  1-13  2.0  3.7  3.7  3.7  3.0  2.0  2.0  5.1 
I315  3.3  5.3  S.3  5.3  3.9  3.3  3.3  7.3 
:15-18  5.5  7.5  7.5  7.5  6.0  5.5  5.5  10.3 
118-21  1.2  8.3  8.3  8.3  8.0  7.2  7.2  11.4. 
;!l-24  7.5  1.5  7.5  7.5  7.9  1.5  7.5  10.3’ 
W-28  7.9  7.9  6.8  7.9  8.2  7.9  7.9  9.4 
X-34  11.6  11.6  10.0  9.6  11.8  11.6  11.6  11.6 
w-43  1r.5  9.9  9.9  9.5  10.0  11.5  11.5  9.4 
G-55  12.2  10.4  10.5  10.2  11.5  12.2  :2.2  7.7 
;ri+  <,$-.:5  18.6  10.7  z 
; 
14.0  8.6  16.0  9.8  16.5  8.7  10.0  16.0  10.0  17.3  17.0  10.7  4.9  5.2 
--__-..--___ 
100  100  100  100  100  100  100  100 
L.orenz  ratio  0.36  0.2  0.22  0.22  0.28  0.32  0.33  0.0 
P&en  tage  of 
total  income 
transferred  10  10  PO  5.5  2.1  1.6  25.8 
-_ Jcflrey  James,  Employment  effects  of  an  income  redistribution  183 
5.1.  The  cmsumption  e@xt  -  Disaggregated  basis 
The  percentage  changes  in  consumption  for  gur  a36  sugar  can  be 
estinlirted  as  follows:  the  changed  shares  in  total  income  oi’ tables  4  and  5 
imply  new  average  total  per  capita  incomes  in  each  class  and  the  chosen 
consumption  functions  are  applied  to  these  for  each  class.  Multiplying  the 
outcome  by  the  I”;iven (and  constant)  numbers  in  each  class  and  summing 
over  all  classes  yi :lds  the  estimated  new  total  demands.  These  are  shown  in 
table  6. The  last  column  In table  6 represents  the  estimates  for gur  using  the 
alternative  log-recprocal  [unction.  They  do  not  differ much  from  those  based 
on  the  quadratic  f.mction. 
The  table  shovrs  an  increased  demand  for  gur  in  both  cases  which  is 
significantly  high  for  urban  areas.  The  predicted  decline  in  consumption  of 
sugar  in  rural  areas  as  oppojl:d  to  its  increase  for  the  urban  sector  reflects 
tbc  much  higher  initial  consumption  in  the  latter  case  and  the  marked  shift 
away  from  gur  in  the  middle  and  upper  income  classes  in  the  rural  case. The 
strict  convexity  of the  function  in  the  case  of rural  areas  (i.e., the  rising  mpc) 
is dependent  upor.  the  extremely  kigh  estimate  for  the  last  class  (see table  1). 
Since  this  figure  for  the  combined  sample  estimate  is  bpsed  on  widely 
divergent  sub-samples* *  and  in view of the  fact  that  without  this  observation 
the  linear  (convex’j function  gives a fractionally  better  fit22 it is likely  that  the 
predicted  decline  in consumption  i:>  an  overstatement. 
By  taking  a  weizhttd  average  of  rural  and  urban  areas  the  composite 
total  consumption  effect can  be obtained.  The  weights  used  are  the  shares  of 
rural  and  urban  sectors  in  the  tots1  output  of gur  and  sugar  in  1961-1462.23 
These  combined  results  are  presented  in  table  7  for  the  absolute  poverty 
Simulations  (l),  (2)  and  (3)  and  the  totally  egalitarian  case  as  these  are 
directly  comparable. 
The  fall  in  the  demand  for  sugz;r in  rural  areas  is thus  offset  by  the  high 
share  of  urban  areas  while  the  iarge  rural  share  in  gur  consumption  pulls 
down  the  higher  predicted  increase  in urban  consumption. 
An  alternative  set  of  calculations  was  performed  OII the  absolute  poverty 
simulations  for gur  using  the  discrete  data  instead  of the  continuous  function 
“The  combined  sample  estimate  is  2.5s  rupees  and  the  three  subsample  estimate:;  are  1.18, 
1.62 and  3.89  rupees. 
“‘Though  this  is  also  true  of  gur  in  rura!  axas  the  sub-sample  estimates  are  i&r  more 
convergent  and  hence  more  reliable.  The  combme,  estimate  is  1.12  rupees,  the  average  of  1.15. 
1.05 and  1.16 rupees. 
“‘Total  production  of  gur  in  1961-1962  was  5,885,827  tons,  67  percent  of  which  was 
demanded  by  rural  areas.  In  the  same  period  output  of  sugar  comprised  2,546,000  tons;  the 
urban  sector  dominating  (74  percent)  the  consumption  in  this  case.  Total  production  estimates 
are  from  the  Indian  Su  !ar  Yearbook,  1969- 1970. The  rural  and  urban  shares  are  taken  from  the 
average  consumption  0’ gur  and  sugar  in  wlwnr  te?ns  presenkxl  in  the  In:Aan  National  Sample 
Survey  1961 -1962. 184  JefJrey  James,  Employment  effects  of  an  income  redistribution Jetjsfi-ey  James . Emplopnent  eflecfs  of  an  income  redistribution  18.5 
Table  7 
-- 
Percentage  change  Percentage  change 
Simulation  in  demand  for  gur  in  demand  for  sugar 
(1)  + 5.0  +  5.7 
(2)  -+ 3.2  +4.3 
(3)  +4.2  +  3.4 
(7)  +9.5  +9.5 
and  making  the  ex  ante  mpc  assumption.2A  In  both  rural  and  urban  areas 
the  results  were very  similar  to  those  shown  in  table  6.”  The  main  difference 
between  the methods  lies not  in the  overall  estimates  but  in the  fact that  with 
a  contin,Aous  (and  ytrictly  concave!  function  any  redistributioe  which  is  an 
unambiguous  movement  towards  the  average  increases  consumption  while  in 
the  discrete  case  this  does  not  always  hold  because  of  the  discontinuities  in 
the  behaviour  of the  marginal  function. 
5.2. ‘Ihe cmploymeizt  efict 
With  Ihe  assumption  of  a  constant  labour-output  ratio,  employment 
increazs  at  the  same  percentage  rate  as  output.  To  define  the  increase  in 
terms  of actual  numbers,  however,  requires  applying  the  labour-output  ratios 
for  gur  and  sugar  to  the  estimated  incremental  output.  Taking  the  output  of 
gur  and  sugar  in  1961-1962,  calculating  the  rural  and  urban  shares  and 
applying  the  percentage  increases  in  demand  of  the  last  section  yields  the 
incremental  output.  Multiplying  by  the  labour-output  ratios  of  7 : 100 tons 
for  sugar  and  47 : 1OO26  tons  for gur  gives  the  additional  numbers  demanded 
for each  simulation,  Table  8 presents  these  results  for rural  and  urban  areas. 
6.  The  aggregative  approach  -  The  ditectioo  and extent  of  aggregslion  bias 
Unlike  the disaggregative  approach  used  above  which  estimates, the  change 
z4The  ex  ante  mpc  assumption  is  that  for  each  individual  the  change  in  consumption  is equal 
to  the  change  in  income  multiplied  bq  the  pre-redistribution  mpc.  The  difficulty  with  this 
assumption  is  that  i;  makes  AC  imensitive  to  the  size  of  AY. We  have  used  in  t Ie  simulations 
the  ex  post  apt  assumption,  i.e.,  each  individual  in  mobing  to  ;I new  level  assumes  the  apt  of 
those  already  at  that  level.  With  thi:;  assumption  the  mpc  is not  insensitive  to  the  size of AK  Our 
approach  follows  Cline  (11972). 
‘“For  rural  gur  the  permcentage  Increases  in  consumption  were  3.2,  2.-I  and  3.0  percent  for 
Simulations  (l),  (2) and  (3) respec?ively.  For  urban  gur  thl:  corresponding  estimate!;  were  X.3. 7.6 
and  8.3 percent. 
26The  labour-output  ratio  for  sugar  shown  in  table  2  above,  which  is  based  t)n  a  100  day 
season,  has  here  been  reduced  to  reflect  the  fact  that  the  season  varies  between  135  and  200 
days.  [See  Baron  (1975).]  Gur,  ou  the  other  hand,  operates  on  the  basis  of  a  103 day  season. 
The  capital-output  ratio  for  sugar  IXIS also  been  reduced  in  the  same  proportion  to  a  ligllre  of 
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in  consumption  and  employment  for  gur  and  sugar  separately,  the  aggre- 
gative  approach  groups  the  two  products  together  into  a  tingle  category  of 
sweetener  and  applies  a consumption  function  estimated  fqr  the two  products 
combined.z7  Y./e take  first  the  situation  in  the  rural  areas.  To  ease  the 
computational’  requirements  it  was  decided  to  apply  rhe  consumption 
function  for the  composite  good  to  the  changed  income  levels associated  with 
just  one  simulation  -  that  of  perfect  equality  with  a  Lorenz  ratio  equal  to 
zero.  On  this  basis,  consumption  of  the  composite  good  was  found  to 
increase  by  3.4’ percent.  Since  this  is equivalent  to  growth  of  both  gur  and 
sugar  at  3.4 per.cent the  incremental  outputs  of the  two  were  obl:ained  in  the 
manner  described  for  the  disaggregative  approach.  Labour  and  capital  re- 
quirements  were then  found  using  the  same  labour/output  and  capital/output 
ratios  as  in  the  disaggregated  approach.  Table  9  shows  the.  differential 
increases  in cap!tal  and  labour  predicted  by the  two  approaches  ,3n the  basis 
of Simulation  (7; 
Table  9 
~-  - 
Disaggregative  Aggregative 
approach  approach 
Aggregation 
bias 
Increase  in  labour 
(actual  numbers) 
Increase  in  capital 
(millions  of rupees) 
140,306  64,592  54 “,‘, 
53.0  44.1  17 r; 
The  aggregative  approach  thus  understates  both  capital  and  lahour 
requirements  relative  to  the  approach  which  considers  the  shifts  between  the 
two  products.  In  the  case of labour  the  understatement  is extremely  marked. 
In  the  urban  secitir  it  is plain  from  table  6 that  there  is an  almost  equi- 
proportionate  rise  in  the  two  products  so  that  no  aggregation  bias  results. 
This  result  can  probably  be  explained  by  the  fact  that  sugar  typically  has  a 
satiety  level  since  there  is  no  (or  very  little)  shift  to  higher  qualities  as 
incomes  risea2’ In  their  extensive  study  of  English  family  budgets  Prais  and 
Houthakker  thus  found  that  of all  the  commodities  studied,  only  in  the  case 
of sugar  were no  such  shifts  apparlent.29 
“‘The  estimated  consumption  function  for  the  rural  areas  is 
)_  I=  -0.000046x2  + 0.039x-0.22,  82 = 0.993, 
(-5.7)  (44 28) (-  14.92) 
(figures  in  parentheses  represent  t ratios). 
28Although  there  is  no  actual  point  of  satiety  in  the  case  of  sugar  in  urban  areas.  rhere  is 
nevertheless  a marked  decline  in  the  tnpc  as  incomes  rise. 
29Przis  and  Houthakker  (1955). 
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7.  Conclusions. 
This  paper  has  examined  the  problem  of  aggregation  bias  in  the  use  of 
existing  models  which  purport  to  estimate  the  employment  effects  of  an 
income  redistribution.  That  is,  it  has  examined  for  one  industry  the 
distortions  resnltimg  from  the  aggregation  into  a  homogeneous  group  pro- 
ducts  which  in  fact  are  produced  by  highly  disparate  methods  of production 
and  consumed  by  different  income  groups,  In  the  Indian  sugar  processing 
industry  it  was  found  that  while  no  bias  exists  for  the  u-ban  sector, 
aggregative  estimates  for  the  rural  areas  involve  significant  dlstcrtions.  In 
particular  it  was  found  that  labour  requirements  were  consideratly  under- 
stated  relative  to  the  results  reached  by  the  disaggregative  approach. 
Understatement  was also  found  in the  case  of capital  albeit  to  a lesser extent. 
Obviously  only  very  limited  conclusions  can  be  drawn  on  the  basis  of results 
from  a  single  industry  in  a  single  country.  However,  similar  relationships 
found  between  different  types  of products,  technologies  and  incomes  in  other 
industries  suggest  thst  our  results  may  have  wider  significance.3D  In  any 
event  there  is  ;a clear  need  for  furt:aer  studies  on  the  basis  of  disaggregated 
data  to  test  the  ubiquity  and  direction  of  aggregation  bias 
industries  and  countries. 
300n the  ma&g  rinding  and  laundry  soap  markets  in  Kenya  set: respectively 
and Langdon  (1975). 
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